Introduction: Precordial pain is a common reason for admission in cardiology, and has many causes. Acute myocarditis in its pseudo-infarctoid form is sometimes difficult to differentiate from myocardial infarction. Cardiac magnetic resonance imaging (MRI) helps to differentiate these two disease entities. We report the respective cases of two young patients, one presenting with myocarditis whilst the other with myocardial infarction. Case Report: We present the cases of two patients. The first who had a recent history of febrile syndrome is a 23-year-old who stopped smoking 3 months prior to presentation whilst the second is a 22-year-old professional footballer with a history of stress with no other cardiovascular risk factors. They were respectively admitted in our emergency department for a constrictive, intense chest pain. Physical examination was normal. The chest pain in both patients was associated with elevated cardiac markers, primary repolarisation abnormalities on ECG, wall motion abnormalities as well as left ventricular systolic dysfunction on transthoracic echocardiography. Coronary angiograms were normal in both patients. In the first patient, MRI concluded with an acute myocarditis with apical akinesia extending to the anterior wall, a T2 hypersignal indicative of myocardial edema, and uptake of a nodular heterogeneous contrast without affecting the sub-endocardial layers on the late enhancement sequences. In the second patient, MRI showed an appearance consistent with acute extensive How to cite this paper: Sarr, S
Introduction
Precordial pain is a common reason for admission in cardiology. Its causes are numerous including myocardial infarction which is difficult to differentiate from myocarditis in its pseudo-infarctoid form. Both disease entities may present as precordial pain with elevation of cardiac enzymes and ECG repolarization abnormalities [1] . Differential diagnosis is often challenging especially in young people. In this context, the role of cardiac magnetic resonance imaging (MRI) is paramount, making it possible to obtain a precise etiology. We present two cases demonstrating the value of cardiac MRI: the first a 23-year-old patient with myocarditis and another, a 22-year-old patient with myocardial infarction.
Case Reports
Case 1: A 23-year-old patient, an ex-smoker who stopped three months prior to presentation, having no other known cardiovascular risk factor, no history of cocaine or other stimulant consumption. He has a recent history of febrile episode associated with vomiting a week prior to hospitalization. He was admitted for a centrally located chest pain radiating to the upper limbs. The pain was constrictive, very intense, and started seven hours prior to presentation. His general condition was satisfactory with a normal blood pressure at 120/80 mmHg, heart rate at 97 beats per minute, respiratory rate at 25 cycles per minute and temperature at 36.5˚C. Cardiovascular and respiratory systems examination were normal. There were no distended jugular veins or edema of the lower limbs. Laboratory analyses showed elevated troponin I level at 2.38 ng/l (normal < 0.3 ng/l), a hypochromic microcytic anemia at 7.9 g/dl, raised inflammatory markers with fibrinemia and C-reactive protein respectively at 5.13 g/l and 24 mg/l. Fasting blood glucose, lipid profile and renal function were all normal. The electrocardiogram inscribed a regular sinus rhythm with a heart rate at 92 cycles per minute, an extensive anterior sub-epicardial lesion with a mirror image in inferior image (Figure 1 ). The chest X-ray was normal. Transthoracic Doppler echocardiography showed septo-medial and septo-apical hypokinesia of the left 
Discussion
Cardiac MRI is currently the key diagnostic test in acute myocarditis [2] . It also plays a major role in the secondary exploration of ischemic heart disease, particularly myocardial infarction [3] . In our report, we have two young subjects presenting with precordial pain, elevated troponin level, ECG signs of coronary insufficiency and segmental wall motion abnormalities of the left ventricle. Coronary angiography was normal in both patients. In case 1, there was an antecedent of febrile syndrome as well as tobacco consumption until 3 months prior to presentation [4] . Although the diagnosis of myocardial infarction was most likely, it was ruled out by cardiac MRI, which concluded with a diagnosis of acute myocarditis with apical and anterior wall akinesia and a nodular heterogeneous contrast enhancement sparing the sub-endocardial layers on the enhancement sequences (Figures 3-5) .
In case 2, we found him to have significant work-related stress [5] with repeated ECGs showing features similar to those at admission. The diagnosis of myocarditis was posed but ruled out by MRI, which demonstrated a lack of perfusion on the first pass sequences, a quasi-transmural late enhancement of the anterior and apical walls of the left ventricle (Figures 3-5) .
This demonstrates the importance of MRI as a useful, accessible non-invasive tool in making the differential diagnosis between these two pathologies, which may sometimes present with a similar clinical picture [1] [6] . This diagnostic tool helps to provide accurate diagnosis of chest pain associated with elevated cardiac enzymes [3] [7] [8] .
Four sequences are mainly studied to assess perfusion and myocardial viability [7] [9] .
In the context of myocarditis, cardiac MRI is a key diagnostic tool [2] [6] described for the first time by Friedrich [10] .
In the "cine" sequence, the affected segments may exhibit kinetic disorders of variable importance [9] . In the beginning (first 5 days), we often find on the "black blood, weighted T2" sequences, a hypersignal corresponding to edema with sometimes a pericardial effusion [9] . After injection of gadolinium, a homogeneous early enhancement over the entire myocardium is found on the perfusion sequences. Ten minutes later, the viability sequence shows a non-systematic diffuse or nodular sub-epicardial enhancement [9] . In the context of myocardial infarction, in the cine sequence, there are disorders of segmental kinetics consistent with enhancement [9] [11] [12] [13] .
Myocardial perfusion is studied in first pass perfusion sequence during the first passage of gadolinium. If there is a lack of perfusion of a myocardial territory linked to the occlusion of a coronary artery (no-reflow), there is a lack of enhancement of importance proportional to the concerned territory [12] .
In the viability sequence, the existence of a late enhancement characterized by a well-defined sub-endocardial or even transmural hypersignal translates to an infarcted and fibrotic myocardium [3] . The importance of enhancement is also a prognostic factor; it would thus make it possible to predict the functional recovery of the infarcted myocardium [7] [9] .
Tissue characterization by cardiovascular magnetic resonance imaging provided a good diagnostic yield in this large clinical population of patients with sus-pected AM. It provided incremental diagnostic value by ruling out the diagnosis of acute myocarditis on one hand and by potentially sparing acute myocarditis patients from CAG on the other [14] .
These cases illustrate the value of MRI in differentiating acute MI from myocarditis in this young patient with atypical chest pain. Further, it demonstrates the value of MRI in detecting previous MIs and reinforces the importance of searching for precipitants of MI in young patients [15] .
Conclusion
These cases exhibit the use of cardiac magnetic resonance imaging for diagnosis in such scenarios as often if the angiogram is normal. Cardiac MRI is a diagnostic tool that helps to differentiate between myocardial infarction and myocarditis in its pseudo-infarctoid form, especially when the context is unclear. It also makes it possible to evaluate the prognosis.
